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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1 10-134 have been considered but 
are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 116-118 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

4. With regard to claim 116, the specification fails to describe a remote mirror 
including all of the data stored on the storage volume at a current point in time and a 
snapshot including all data of the storage volume at an associated point in time, wherein 
the remote buffer is configured to independently update the snapshot and the remote 
mirror. The only portion of the specification discussing snapshots appears to be pp. 34- 
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35, which fails to mention updating snapshots at all, much less independently updating 
snapshots and remote mirrors. 



5. All claims not individually rejected are rejected by virtue of their dependency from 
the above claims. 



Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



7. Claims 1 1 0-1 1 5, 1 1 9, 1 21 , 1 22, 1 25, 1 30, 1 31 and 1 33 are rejected under 35 
U.S.C. 102(e) as being anticipated by Wahl et al. (US 6,324,654). 



8. With regard to claim 110, Wahl discloses a system for storing data comprising: 
an interface configured to receive a plurality of data changes, the data changes 
indicating a change in data stored on a storage volume of a host (device driver 22 
receives calls to modify data on local data device)(col. 9, II. 12-16); 
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a meta-data block generator configured to generate a plurality of meta-data 
blocks (device driver 22 creates metadata headers for I/O data updates)(col. 9, II. 30- 
32), each meta-data block associated with at least one of the data changes (entries are 
created in response to data modifications and each entry contains a header)(col.9, II. 
12-15 and 30-32), the meta-data blocks indicating a time that data changes associated 
with the meta-data blocks were made on the storage volume relative to other data 
changes (headers include timestamp information used to order the entries)(col. 9, II. 32- 
37; col. 7, II. 4-5; col. 20, II. 10-12) ; and 

a local buffer (writelog device 18) configured to store the data changes and the 
meta-data blocks (col. 6, II. 41-46). 

9. With regard to claim 111, Wahl further discloses that each meta-data block 
includes at least one of a timestamp associated with the associated data changes, and 
a sequence number associated with the associated data changes (header includes both 
a timestamp and a sequence number)(col. 9, II. 30-40). 

1 0. With regard to claim 1 1 2, Wahl further discloses that each meta-data block 
includes a timestamp associated with the associated data changes, and a sequence 
number associated with the associated data changes (header includes both a 
timestamp and a sequence number)(col. 9, II. 30-40). 



1 1 . With regard to claim 113, Wahl further discloses: 
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a communications link coupled to the local buffer (network 20)(fig. 1) (col. 7, II. 
22-25); 

a communications link monitor configured to monitor a status of the 
communications link (col. 15, II. 9-10); and 

a remote buffer (remote mirror daemon 30) coupled to the communications link 
and configured to receive and store the data changes and the associated meta-data 
blocks from the local buffer (date entries are mirrored via the network)(col. 7, II. 30-32); 

wherein the local buffer is configured to pause transmission of the data changes 
and associated meta-data blocks if the communications link monitor detects an 
interruption of the communications link (if a failed link is detected, system enters 
accumulating mode, where data changes are logged, but transmission is paused)(col. 
18, II. 13-22). 

12. With regard to claim 114, Wahl further discloses that the local buffer is further 
configured to resume transmission of the data changes and associated meta-data 
blocks if the communications link monitor detects that the communications link is 
restored (the system recovers automatically recovers from temporary losses of 
connectivity)(col. 11, II. 36-40). 

1 3. With regard to claim 1 1 5, Wahl further discloses: 

a communications link coupled to the local buffer (network 20)(fig. 1) (col. 7, II. 
22-25); 
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a communications link monitor configured to monitor a status of the 
communications link (col. 15, II. 9-10); and 

a remote buffer (remote mirror daemon 30) coupled to the communications link 
and configured to receive and store the data changes and the associated meta-data 
blocks from the local buffer (data entries are mirrored via the network)(col. 7, II. 30-32); 

wherein the local buffer is configured to adjust a rate of transmission of the data 
changes and associated meta-data blocks in response to the communications link 
monitor detecting a change in available bandwidth (data transmission may be throttled if 
too much bandwidth is being used)(col. 16, II. 17-24). 

14. With regard to claim 119, Wahl further discloses: 

a communications link coupled to the local buffer (network 20)(fig. 1) (col. 7, II. 
22-25); 

a remote buffer (remote mirror daemon 30) coupled to the communications link 
and configured to receive and store the data changes and the associated meta-data 
blocks from the local buffer (data entries are mirrored via the network)(col. 7, II. 30-32); 

wherein the local buffer is configured to maintain a particular data change in the 
local buffer until after an acknowledgement indicating that the particular data change 
was stored in the remote buffer is received by the local buffer (data changes remain in 
the writelog device until successful mirroring is confirmed)(col. 7, II. 30-35). 



1 5. With regard to claim 1 21 , Wahl further discloses 
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a communications link coupled to the local buffer (network 20)(fig. 1) (col. 7, II. 
22-25); 

a remote buffer (remote mirror daemon 30) coupled to the communications link 
and configured to receive and store the data changes and the associated meta-data 
blocks from the local buffer (data entries are mirrored via the network)(col. 7, II. 30-32); 

a remote mirror (mirror device 32) including all of the data stored on the storage 
volume at a point in time (mirror contains a copy of all data stored on the local device at 
a particular time)(col. 20, II. 23-27); 

wherein the local buffer is configured to maintain a particular data change in the 
local buffer until after an acknowledgement indicating that the particular data change 
was stored in the remote mirror is received by the local buffer (data changes remain in 
the writelog device until successful mirroring is confirmed)(col. 7, II. 30-35). 

16. With regard to claim 122, Wahl further discloses that the local buffer is configured 
to remove the particular data change from the local buffer when the acknowledgement 
indicating that the particular data change was stored in the remote mirror is received by 
the local buffer (data changes are overwritten after successful mirroring is 
confirmed)(col. 7, II. 30-35). 

1 7. With regard to claim 1 25, Wahl further discloses: 

a communications link coupled to the local buffer (network 20)(fig. 1) (col. 7, II. 
22-25); 
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a remote buffer (remote mirror daemon 30) coupled to the communications link 
and configured to receive and store the data changes and the associated meta-data 
blocks from the local buffer (data entries are mirrored via the network)(col. 7, II. 30-32); 

a remote mirror (mirror device 32) including all of the data stored on the storage 
volume at a point in time (mirror contains a copy of all data stored on the local device at 
a particular time)(col. 20, II. 23-27); 

wherein the remote buffer is configured to store the data changes in the remote 
mirror in an order indicated by the associated meta-data blocks (oldest entries are 
stored in the mirror first)(col. 7, II. 22-25). 

18. With regard to claim 1 30, Wahl further discloses that the storage volume is 
divided into a plurality of blocks; and 

each data change indicates at least one of the blocks of the storage volume with 
the data that was changed in the storage volume (mirror occurs at the block level)(col. 
8, II. 58-59; col. 10,1.65 to col. 11,1.2). 

1 9. With regard to claim 1 31 , Wahl further discloses 

a communications link coupled to the local buffer (network 20)(fig. 1) (col. 7, II. 
22-25); 

a remote mirror divided into a plurality of blocks, the blocks of the remote mirror 
corresponding to the blocks of the storage volume on a one-to-one basis (mirroring 
occurs at block level)(col. 10, 1. 65 to col. 1 1, 1. 2); and 
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a remote buffer (remote mirror daemon 30) coupled to the communications link 
and configured to receive and store the data changes and the associated meta-data 
blocks from the local buffer and configured to store the data changes in the 
corresponding blocks of the remote mirror (data entries are mirrored via the 
network)(col. 7, II. 30-32). 

20. With regard to claim 133, Wahl further discloses that the interface is a standard 
storage subsystem bus interface (i.e., SCSI) (col. 9, II. 49-51); and 

the data changes are write requests received through the standard storage 
subsystem bus interface (col. 9, II. 51-54). 

Claim Rejections - 35 USC § 103 

21 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

22. Claims 120, 132 and 134 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wahl et al. (US 6,324,654) in view of Tamer et al. (US 6,035,412). 

23. With regard to claims 120, 132 and 134, while the system disclosed by Wahl 
shows substantial features of the claimed invention (discussed above), including that 



Application/Control Number: 09/438,184 Page 10 

Art Unit: 2153 

the local buffer is configured to store only changes that modify data (col. 9, II. 12-16), it 
fails to disclose the use of a local mirror in addition to the remote mirror. 

Tamer discloses a similar system for backup of data (Abstract). Tamer teaches 
using local mirrors in addition to remote mirrors (col. 7, II. 12-27). This would have been 
an advantageous addition to the system disclosed by Wahl since it would have 
increased the redundancy of the system, further protecting the data from loss. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use local mirrors in addition to remote mirrors to provide 
increased redundancy and more protection of the data. 

24. Claims 123 and 124 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wahl et al. (US 6,324,654) in view of Official Notice. 

25. With regard to claims 123 and 124, while the system disclosed by Wahl shows 
substantial features of the claimed invention (discussed above), including removing data 
changes from the local buffer when a confirmation is received, it fails to disclose that the 
confirmation is a signature, or more specifically, a checksum. 

The Examiner takes Official Notice that the use of checksums as an confirmation 
that data has been properly received via a network was old and well known in the art at 
the time the invention was made. Checksums are advantageous since they allow the 
sender to know whether data was received and, more importantly, whether the received 
data was correct. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use checksums as the confirmation in Wahl. 

26. Claims 126 and 128 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wahl et al. (US 6,324,654) in view of Ofek et al. (US 7,1 07,395). 

27. With regard to claim 126, while the system disclosed by Wahl shows substantial 
features of the claimed invention (discussed above regarding claim 110), including a 
host (primary system 12) with a primary storage volume (local data device 16); a first 
mirroring unit (hardware/software used for mirroring) coupled to the host and configured 
to mirror the primary storage volume of the host (col. 6, II. 41-46); a second mirroring 
unit (secondary system 14) coupled to the first mirroring unit, the second mirroring unit 
configured to mirror the mirrored primary storage volumes of the first mirroring unit (data 
entries are mirrored via the network)(col. 7, II. 30-32). 

However, Wahl fails to specifically disclose a plurality of hosts, each connecting 
to a single second mirroring unit. Ofek discloses a similar system for backing up data 
(Abstract). Ofek teaches interfacing a plurality of hosts to a single secondary storage 
node which provides backup (col. 9, II. 6-12). This would have been an advantageous 
addition to the system disclosed by Wahl since it would have allowed multiple primary 
systems to mirror data at a single secondary system, reducing costs for each primary 
site by reducing the hardware and software necessary for mirroring. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a single secondary site to mirror data from a 
plurality of primary sites to reduce the hardware and software costs associated with 
mirroring data for each site. 

28. With regard to claim 128, Wahl further discloses providing a secondary host with 
access to a mirror of a mirrored primary storage volume through a network-based data 
window (numerous utilities for monitoring and management of mirrored volumes may be 
invoked)(col. 22, 1. 1 to col. 23, 1. 30). 

29. Claims 127 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wahl 
et al. (US 6,324,654) in view of Ofek et al. (US 7,107,395) further in view of Wilson (US 
6,718,347). 

30. With regard to claim 127, while the system disclosed by Wahl and Ofek shows 
substantial features of the claimed invention (discussed above), it fails to specifically 
disclose locking access to a mirror of a mirrored primary storage unit in response to an 
access by a fist mirroring unit. 

Wilson teaches the use of write locks to ensure that only a single device may 
write to a storage location at a time (col. 9, II. 8-23). This would have been an 
advantageous addition to the system disclosed by Wahl and Ofek since it would have 
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protected mirrored data from being corrupted or changed by multiple simultaneous write 
attempts from different sources. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to lock access to a mirror of a mirrored storage unit in 
response to an access by an associated first mirroring unit to prevent the data from 
being corrupted or changed. 

31. Claim 129 is rejected under 35 U.S. C. 103(a) as being unpatentable over Wahl et 
al. (US 6,324,654) in view of Ofek et al. (US 7,107,395) further in view of Official Notice. 

32. With regard to claim 129, while the system disclosed by Wahl and Ofek shows 
substantial features of the claimed invention (discussed above regarding claim 129), it 
fails to disclose that the network based data window includes a browser plugin. 

The Examiner takes Official Notice that the use of browser plugins to provide 
access to software utilities via a network was old and well-known in the art at the time 
the invention was made. Using browser plugins to provide access to Wahl's software 
utilities would have advantageously allowed the remote data mirroring system to be 
monitored and managed from any client with access to the browser plugins. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use browser plugins to provide remote access to the 
monitoring and management software utilities provided by Wahl. 
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Conclusion 

33. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AARON STRANGE whose telephone number is 
(571)272-3959. The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glen Burgess can be reached on 571-272-3949. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Aaron Strange/ 
Examiner, Art Unit 2153 



